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Synthesis of compound 2
To a solution of (S)-3-amino-1,2-propanediol (455mg, 5 mmol) in anhydrous pyridine (25 mL) was added chlorotrimethylsilane (2.70 g, 25 mmol) dropwise at 0 o C. After 30 min, 3,5-dimethylbenzoyl chloride (1.01g, 6 mmol) was added at 0 o C, and the mixture was allowed to warm to RT and stirred for an additional 2 h. Then a saturated NaHCO 3 solution was added to terminate the reaction. The resulting reaction mixture was concentrated in vacuo and subjected to a flash silica gel column (CH 2 
Synthesis of compound 7
To a solution of compound 2 (900 mg, 4.0 mmol) in anhydrous pyridine (30 mL) was added DMTrCl (1.49 g, 4.4 mmol), and the reaction was stirred overnight. The reaction mixture was concentrated in vacuo, and the residue was subjected to a flash silica gel column (ethyl acetate/hexane, 1:1). 
Synthesis of phosphoramidite 5
To a solution of compound 7 (1.58 g, 3.0 mmol) in anhydrous DCM (30 mL) was added DIEA, 
Synthesis of compound 8
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To a solution of D-threoninol (1.05g, 10 mmol) in anhydrous pyridine (50 mL) was added chlorotrimethylsilane (5.43 g, 50 mmol) dropwise at 0 o C. After 30 min, 3,5-bis(trifluoromethyl)benzoyl chloride (3.06 g, 11 mmol) was added at 0 o C, and the mixture was allowed to warm to RT and was stirred for an additional 2 h. Then a saturated NaHCO 3 solution was added to terminate the reaction. The resulting reaction mixture was concentrated in vacuo, and the residue was subjected to a flash silica gel column (CH 2 
Synthesis of compound 9
To a solution of compound 8 (1.73 g, 5.0 mmol) in anhydrous pyridine (35 mL) was added DMTrCl (1.86 g, 5.5 mmol), and the reaction was stirred overnight. The reaction mixture was concentrated in vacuo, and the residue was subjected to a flash silica gel column (ethyl acetate/hexane, 
Synthesis of phosphoramidite 6
To a solution of compound 9 (1.94g, 3.0 mmol) in anhydrous DCM (30 mL) was added DIEA, 
Fluorescence variation experiments
Fluorescence measurements were carried out on a RF-5301-PC Fluorescence Spectrophotometer (Shimadzu, Japan). The excitation and emission wavelengths were set at 490 nm and 520 nm, The gel was irradiated with 488 nm laser light in the fluorescence mode.
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Computational method
The initial structures of 4-mer, 6-mer and 8-mer FNAs were constructed using GaussView 5.0 2 and VMD 1.9 (Visual Molecular Dynamics) 3 based on the stable snapshots obtained from a preliminary molecular dynamics (MD) simulation.
Prior to the final round of MD simulations, partial charges of the residue unit in FNA were determined by the restrained electrostatic potential (RESP) protocol implemented in the ANTECHAMBER module of the AMBER 11 program 4 through fitting the electrostatic potentials calculated by GAUSSIAN 09 5 at HF/6-31G* level of theory. Other parameters were taken from the ff99SB force field 6 and general amber force field (GAFF) 7 . Additional Na + counterions were included to balance the negative charge of the phosphate backbone, and a pre-equilibrated box of TIP3P waters extending 9Å beyond the solute in each dimension was also introduced to mimic the solvent environment in each case. After careful energy refinement conducted by the SANDER module in AMBER 11, every system was gradually heated in the NVT ensemble from 0 to 300 K by adding a 10 kcal/mol·Å 3 restraint on the solute. The restraint was then slowly released, and a final 200 ns MD production run with a periodic boundary condition in the NPT ensemble was carried out at 300 K and 1 atm with Particle-mesh Ewald (PME) 8 employed to control the long-range electrostatic interactions. More details will be described in our next paper focusing on the simulation work.
One thousand snapshots generated in the last stable 5 ns MD at 5 ps intervals were extracted to estimate the binding free energy in each case of 6-mer FNA and 8-mer FNA. To estimate the binding free energy of the 4-mer FNA, 1000 snapshots of the 51 to 55 ns time period at 5 ps intervals were chosen because the duplex suffered a distinct structural transformation after 55 ns during the simulation (data not shown), which may have resulted from the instability of 4-mer FNA. The binding free energy of the two strands in each FNA was calculated using the molecule mechanics/Poisson-Boltzmann surface area (MM/PBSA) 9 and molecular mechanics/generalized Born surface area (MM/GBSA) 10 methods in AMBER 11. The pair-wise GB model of Hawkins and coworkers 11, 12 was implemented in the MM/GBSA calculation.
